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U. I

The purpose of this report is to present quantitative groundwater

data from the property of the Rocky Mountain Arsenal and some of the surround-

ieg area. In addItion, an attempt will be made to determine the orig;n of

certain materials leaving the property of the Arsenal and present ground.Qater

conditions for the immediate and some surrounding areas.

Data Review

Dicyclopentadiene (OCPO). a precursor for certain pesticides, was

Initially detected in a drainage ditch designated as "al In Figure 2. The

ditch drained a low area located on the Arsenal property and carried the water

to First Creek. Several samples have been collected from the ditch and each

sample has contained 0CPO. Since that time in may, 1974I, the drainage has been

Mocked off by the Army but groundwater has now started to surface in th- i uth

ditch of 96th Avenue. This water again flows to First Creek and still possesses

the odor of DCPO.

The material was detected next in t-o private wells at. the cornr.r of

96th Avenue and Peoria Street. One of the wells is a posture well located sixty

feet south of First Creak and is about fifteen feet deep. The second well, pre-

viously utilized for drinking purposes, ,-ias indicated to be about 250 feet deep.

This depth ijmuld penetrate the initial bedrock layer and enter a lo-..ier aquifer.

At this tim-., it is utnknown whether GCPD is present in. the lowJer aquifer or if a

leak exists in the upper well casing.

Sampling of wells on the Arsenal in August of 1974 indjcat:.d thit

the DCrO was originatinq rrom the area of Lake F, see Figure 2 arnd Table I. As

the concentratioon of DCPO in Lake F was unknown, resimnplmg ofa several of the



wells around Lake F, as wall as Lake F, was performed ;n January, 1975. The

pattorn of DCPO In the wells was almost identical to that found during the previous

sampling, see Figure 6 and Table 3. From the sampling, Lake F was found to contain

a l~er concentration of OCPD than that found in the groundwaters. In addition,

very high copper and chloride concentrations were eound in Lake F but not ;n the

downgradient wells. Interpretation of the data indicates that the material, OCPO,

Is not originating from the main body of Lake F but is originating from. the area

of the southeast corner of Lake F. The influent line to'Lake F Is located in this

corner as well as an isolated portion of Lake F. The isolated part is lined but

ws diked off se.eral years ago for the purpose of creating a stilling. area to

aid In the settlement of influent solids.

OCPO is a fairly volatile material at room temperature. This being

the case, the concentration of DCPO In the influent waste should be higher than

that found In Lake F. A loss of the influent. waste to the ground-iaters could.

therefore, result -in a higher concentration of the material in the ground'w.ater

than that found in Lake F.

The above inference of a leak associated with the influent waste is

made as this is felt to be the most likely source at this time. A detailed

Investigation should be able to prove or disprove this point.

Copper and chloride are conservative naterials and the high levels

found in Lake F shouid be the result of concentration during the last eighteen

years. As a result, the influent waste should contain copper and chlorides but

In much lower concentraLions. If a leak existed n,:r the influent point, the

imp•nct on groutidwatcrs would bc much less noticeable with respcct to the-c mate.'•1ia.

Wells 129 and 145, shown on Figures 7 a•nd 8, are located in the narrow

bedrock chan'nel which directs the nlow of ground:,•ter rrom Lake A to the .rca of
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-ake F and downgradicnt areas. These wells should, thcrcrore, indicate the present

Influence of Lake A on downgradicnt groundwaters.. The January sampling of these

wells showed the presence of copper and dieldrin plus the lack of aldrin and endrmn.

The copper was found in excess of 6 ppm in Well 145 and decreased in concentration

In the downgradicnt wells. The concen.ration of copper was below detectable

levels by the time the groundwater reached the northernmost tip- of Lake F. As

Lake F contains copper in excess of 400 ppm, the lack of copper in the downgradient

wells would indicate that the main body of Lake F does not contain a major leak.

Additional confirmation of this is the lack of highly elevated chloride levels in

wells downgradient of Lake F. Lake F contains 43,000 ppm chlorides and a major

leak would substantially increase chloride levels in downgradient wells. Chlorides

In excess of 600 ppm were found in Well 145 showing that Lake A is still contribut-

ing chlorides to the dotwngradient area. The lack of aldrin and endrin in Wells

145 and 129 indi'ates that Lake A is a very doubtful source for the aldrin and

endrin -found i.-. the wells in the southeast corner of Lake F. This would aqain

Indicate that a new source of pollution exists in the southeast corner of Lake F.

Dllsopropylmethylphosphonate (DIMP), a byproduct of the chemical

destruction and nanufacture of GO nerve gas, was initially disposed of to Lake A

prior to 1957 and to Lake F after that time. The August, 1974 and January, 1975

sampling of wells on Arsenal property have shown a wide distribution of DIMP on

the property downgradient of Lake A. DIMP, in concentrations as high as 48 ppli

has been found in or-site wells, with the concentration in Lake F found to be in

excess of 400 ppm. it -as indicated by Army personnel that DIMP has not been

added to Lake F since the early 1960's. This would indicate that DlIP is a very

stable material.

Somplin. of off-site rurveill.,nce wells was condct'ced by the Tri-COunty

Health Department in December, 1974. The sampling showed DIMP at detectable level



in an area of approximately tw•.aty-five square miles, see Fgiure 9 and Table 4.

The twenty-five square miles do not include the contaminated area on Arsenbzl

property. The most northernly point of detection was at 1Ii4tN Avenue, Station

XXV, approximately one mile south of Brighton. The origin of the material appears

to be Lake A which was unlined during the period of use.

Conclusions

The following are conclusions dravn from the hnwestigation:

/

(1) it appears that the source of groundwater contamination exists

In the southeast corner of Lake F. However, it does not appear to be the mna;n

body of Lake F. DCPD in low ppm concentrations and aldrin, endrin and dieldrin

In low ppb concentrations are some of the materials which appear to be migrating

f'om this source.

(21 :IMP has been detected at less than a ppb level in grounc9 '.aters

approximately one mile south of Brihton. The present distribution of the material

Is approximately 30 square !..iles of which 25 are off the Arsenil property.

(3) oCPr, a precursor for the production of pesticides, has been

detected in the groundwaters on and off Arsenal property plus in a tributary to

First Crack.

(14) ToxicologitaI data on 0 l1P is very l irited and tO.crefore vi ll

not be coemoantcd on. DCPO possess a very strong offensive odor with toxicolocjicail

data on this materia' being somew.hat limited.

(5) Comparison of past and present cl.loride levels on the Arsenal

gencrally slhows a nta 'kel reduction in cnncentrativiis dfowngradirint oi" L.•Ik, A. T%

main NcLe.s cl eliv.aited 'hluride v.xi'.t; onc ;i Like A itself And the othvr is

north of 96th Avenue iond ton of nlrinrhton Ctilt.v.-ird.



(6) The pesticidc= aldrin, andrin and dieldrin do not appcaf• to

be extremely mobile in the groundwaters. It is very I.ikely that the affinity

these materials have for certain soil has ret.nrded the movement in the ground-

wter. As a result, a widespread problem is not anticipatcd with respect to

these materials.

Recommendations

(1) Immediate studies to determine the toxicity of DIMP and OCPO

are needed. The studies should be conducted at facilities other than Army

related facilities.

(2) An lmmediate investigation to det~rmine the exact location of

materials entering the groundwaters is needed. The first point looked at should

be the influent area to Lake F.

(3) Reclamation of the groundwater for DIMP Is reco..ended.

(4) Reclmatlon of OCPD frca, tli, groundwater appears feasible and

Is recomrriended. Continual pumping of certain existing wells could prove to be

an effective meth .d. As the main body of Lake F appears to be sound, disposal

of the pumped water Into the lake should be acceptable.

(5) Weekly sampling of v.ells 8, II ant' 14 which provide water to

the City of Brighton thould b%. initiated weith analysis performed For 0I11,P.

(6) Quarierly sr.apling and onalysis of groundwaters rrom specific

wells on the Ar nal .lhould be performed. In additiun, yearly rarapling of all

wells should be pvrfornt.-d.

(7) Copis of all .-,,lytical data uhbit. ,vd by the Ai-wy or She.ll

Chemical Comp.ny -hould be! supplied to the Dcpartntent of IlIalth as weal as the

U. S. Ciivironm.iital Piaotc.tion AMcwe.y.



(8) Improved mainLcnance of existing wells on tOm Arsenal property

should be required. The present means of maintenance has resulted in a cqn-

siderable number of lost or unusable wells.

(9) The August, 1974 sampling showed- the presence of aldrin, endrin,

dieldrin and DCPD in well 81-A. These materials are probably attributed to spills

or sewer leaks in the industrial complex. Therefore, testing the industrial

sewer lines for leaks is recommended.

(10) Additional sampling of groundwaters around Brighton should be

performed to determine the areal extent of DIMP. This is mentioned as the

material could be present in groundwaters due west of Brighton and east of the

South Platte River.

6



.V 1" 4INAXOMW4

2aZ

a d

0- -af

0.1 20 14 216 Ls 99 10 0 2. 0.174 0 . .0264

31 -1403S11 %S33 -07 2- 0.4 .4 7..1 -a 0 a a a .0

oil 3. 25 2" 1".. 7.. 44 12 10. 0. I4"22 40 la a 0 a

8_ 15 IUD 216 100 03 307 4 a* C. a. 7.0'2a a a 'a a 0 a

no3- 0. IfG 124 212 3.6 lia0 111 0 0.2 0.12 7.A0 220 8 0 0.45 0 a 0 a.01 4.20

111" Sn 1200 540 6.5 2035 7s0 5.0 0.3 0.24 7.7020 16 0 0.6 0.90 0 0 0 0.1

0.2 4250 110 S420 4.5 3200 2775 1.0 2.S 4.56 74.5 364 a 0.305 0 0 0 0 44.00 .4

12 03 40 35 5124 is .5 3310 2S7412- 0.2 0.337.50 ISO 0 0 0 0 0 0 ** a

0 Iff 2.2 3 144 7.5 1401 1230 .5 0.4 0.15 7.s 212 3.1 .0 01.0 0.30 a 0 .0 0 .31

343 9 170041) 30 125. 11441. 4132 40 10.8 .0. .3045120 0 0 0.70 a a 0.27

36 572 200 132 .4. 1712 50 16.0 s.o 0.35 7.70 264 7-S 10 3.4.33 0 0. 0 0.a

O 0 350 300 420 75.0 210 1245 1.0 2.5 0.547.L452344 0 0 5 .30 0 0 0 4.0 0.32

0nI 03 11 144 4`4 7.0 S210 293 7.450.3 0.33 7.502543 0.9 0 0d 0 0 .0 0. 40

S307 135 294 9.4 2045 10S 2.5 1.1 0.14 7.55 234 0.71 4.0 0.38 0.34 0 0 .0004 0.33

04 04001703ra 113 .5 1440 4312345 01.0 D.35 7.S0370 0 0 0 0.73 0 0 0.2

104 17 0" 7 01540 4.S4020 1740 4.80. 0.3167.203443 7.50103a 0 2.40 0 0

%=-A 0 14 227 04 6.50 1155 211 1.0 2.!0 73.55 2us 0.2s00 0.7204 0 0 0 0.370

0. 240 170 40 3.0 1520 167 72.8 0.5 0.312 7.10 35 0.5 0 44 0 0 3.0 0.3 0.4

;15 0 1340 49 2so 5.0 235 355 2.0 0.7 0.52 7.45 332 0.2 0 0.48 04 0 0 0.0011 3a

:us0 0 414 245 193 4.5 40 341 232. 0.304.35 7.453270 0 0 0 4.0 0.9

0.75 0. 11671 2043 4.532 170 28 .0 0.4 0.047.20341.0 0.4 0.5 0.S 0 0 0 0

its1 0 5202 5 304 4.5 13520 137 0 1.0 0.507.LIS353.25a 0 1.40 0 0 2.30 0.$

its5 0 S3O 215 30 3.5 1375 415 2.0 0.3 01.27 3.40 3512 0S 10 0.7 a0 .0 a 0 0.01

131 0 m4 530 1120 7.53850 los5 9.0 0.3 0.7031.25 3430a 0 a 0 0 0 0 3.5

122 0.3 310 I54 044 2.3 1670 341 13 0.4 0.43 7.50 232 0 0.24 0.44 a 0 a <.001 m.a

123 0 W3 240 448 4.5.*1120 774 14 0.4 0.30 7.45 234 0.05 0 0 0 0 0 0 0.50

*0 pant po, ffif Its (.m)

a Pent pw billits* (to)

"bqagIw for KPS bv C%2 qeatesenea 915 for W049ae met*



0 .v 0 * a0 a

eog00 Owe 0 .0 0 0 0 0 0

*2IVWUE . - -a 0 aa

.WWSN0 @00 0 00 0 0 0 0 0 a

P% 9- a -0 -

0~4 00 0a

U@~-a. .9. .4b 30 '1 0

9 Mato *Z 02 c

* 04

9 o 0 0000 0 a 0 0 0 0 0 0 0

1.4w iflv

ja .0110

,<ldji -'l *



ROCKY MXTsAIN ARSCMAL 1/75

TASLC 3

Z* m5 15

Lake r 5.1 4300 480 27000 0 1410 so 459.9 408 1.58143 .5 60

]A 7.3 146 0 1,16 0 0.18 0 1.05 0.03 0.38

41 7.3 276 0 its 0 ~ 0 0 0.75 0.63 0 --

4. - 320 0.20 230 0 0.05 0 10.0 1.29 310 --

63 &.9 126 0.40 140 0 0438 0 0.S5 0.04 - 0-

72 7.3 155 f 130 0 0 0 0.75 0.*70 0 -

73 7.2 273 0.30 Ila 0 .50 L.O5 31.6 0."6 120 -

$05 . 153 0 140 0 0 0 0.96 0.01 0 -

115 1 70 0 210. a 0.08 0 0 0.11 470-

117 7.3 650 0.22 230 0 0..27 0 0 0.18 0 *

11,11 6.f 206 0 1S0 0 0.48 28.5 0 0.37 4350 --

126 7.8 took 0 130 0 0.09 0 0.55 0.54 X"-

12 .5 7.3 130 0 140 0 0 * 0.87 0.04 0-

127 7.0 465 0.14 230 * 3.36 0.80 8.75 1.20 0a

129 7.2 495 3.52 700 0 0 *.50 0.50 0

132 7.2 393 0 220 27.8. 0.09 0 0 0.38 2530 -0

::j 7.0 310 0 120 8.I5# 0.27 16.65 20.70 0.43 10.78 -

134 - 230. 0. .160 0. .1.5 3.00 0.75 0.20 0 .

1411 7.2 "a0 1.10 550 0 0 .0 a 3.18 0a

142 7.4 128 0.38 160 0 0 0 0.55 0.0s a

1" 7.0 630 6.24 )I0 0 0 0 0.18 0.75 0-

* *e.voldentfifted fauterfal present aXI lure NY analysis bmt Oder present
* arte~pr blillion at * Adh
YXpats per milion~ Not. analyzed



4 4M ;' _. U. M.
- - -. -fl - -*~~*

- M r - - -- -- -

0c 4 *.3 0 .4 8 0 .A . . .Ef.fl. ..

44n

4'

W9 4 4464 .'44 64164 666.

P% S40 a2 C% 0 0 ' a~ 3 %A4 C3 '.. 0% C3 _i U 0 ca. (40

Lie0 t - V 04 0 %r% 0%44 C

*c m

*00

- U%40 .N~a ('. (A('.4 LR40 IfPto
o~ w~a~C 0~0 ~ ' N IL A; c



AB

DEFINITIONJ OF LETTERED SAMPLI1JG POINTS FOR FIGURE I

(a) Station 4 - ditch leaving property to First Creek

(b) First creek leaving R.M.A. property

(c) George Hall's domestic well -250'

(d) George Haai's pasture well - 15'

(W)" 9760 Peoria well - 305'

(f) 11921 E. 96th Avenue well - 560'

(g) 11841 E. 96th Avenue well - 550'

(h) Silver Saddle Lounge well - 375'

(1) Sanitary discharge of R.M.A. prior to settling

(J) Cooling water dis'charge toFirst Creek

W (k) First Creek influent to R.M.A. property

(m) 3 wells on Hr. Land's property

t,0

¢0

S. C.
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MAP OF SAMPLING LOCATIONS
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Figuro 6
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